The objections to and the implications of high pesticide residues on tobacco have been discussed in several reports (1, .2, 3) . Pesticide residues are now a factor in determining quality; therefore, tobacco containing high concentrations of pesticides will be considered lower quality. Since 1970, U.S. tobacco producers have had to certify that DOT and TOE were not used on their crops in order to qualify for Federal price support. The purpose of this certification was to force farmers to eliminate all use of DOT and TOE on tobacco. Although the 1970 crop showed a large reduction in DOT-TOE levels (4) from those reported in 1968 (5), there was little doubt that these insecticides were still being applied by some farmers. In 1.972, warnings were issued that false certification on the use of DOT and TOE could lead to prosecution; and the Agricultural Stabilization Conservation Service of the U.S. Department of Agriculture analyzed tobacco samples selected randomly at the auction market before sale to determine if a false certification had been made. This paper reports the results from our 197.2 sampling of auction market tobaccos and is part of a long-term survey of pesticide residues on tobacco and tobacco products. Our survey is unrelated in purpose and sampling procedures to the regulatory actions of the U.S. Department of Agriculture.
EXPERIMENTAL PROCEDURE
Flue, air, and fire-cured tobaccos were sampled at the time of sale. Each sample is a composite of 50 leaves; that is, five leaves from each of 10 farmers. At least one sample.was obtained &om each stalk position (top, middle, and bottom) from eadt market. Burley was sampled at sales, from hogsheads, and at a large manufacturing plant during the stemming operation. The tobacco composites were ground in a Wiley Mill, mixed thoroughly, and analyzed by the acetonitrilewater extraction and gas dtromatographic procedures previously reported (4, 6). The tobacco was analyzed for total DOT", total TOEb, total endosulfane, endrin, and toxaphene. The moisture content of eadt sample was determined, and the residue values were corrected to 13 °/o moisture content.
RESULTS AND DISCUSSION
Flue-Cured-Tobacco. The residue levels for the fluecured markets are summarized in ,. DOI: 10.2478 DOI: 10. /cttr-2013 that its presence on tobacco is undesirable, and every effort should be made to ensure that is no longer be used. The eastern North Carolina and border belts had the greatest number of samples with toxaphene levels over 1 ppm. Endrin residues remained at or near the detection limit.
In the North Carolina-South Carolina border belt only two samples contained more than o.o1 ppm (0.11 and 0.41 ppm). Therefore, except for occasional low levels, endrin residues no longer seem to be a problem on flue-cured tobacco. Tenn.
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V a. decreased from an average of 10.6 ppm in 1970 (4) to 3·5 ppm in the present survey, some use of these insecticides was apparent. The only other sample with a DDT + TDE residue greater than 1 ppm was collected on a Virginia market. Dark-air and fire-cured tobaccos from Tennessee had the highest endosulfan residues, and all the samples from this area contained residues of endosulfan over the tolerance of 5 ppm proposed by the Federal Republic of Germany. Endosulfan in one Virginia firecured tobacco also exceeded the proposed tolerance.
Endrin residues were not present or were found only in trace amounts except on samples from Tennessee. Fire and dark air-cured tobaccos from Tennessee averaged 0.26 and 0.1.7 ppm, respectively; endrin residues in two of the five samples were over 0.5 ppm. Toxaphene residues were highest in Tennessee aircured samples which averaged :t.69 ppm. Tennessee fire-cured samples averaged 0.4 ppm. No other sample of fire or air-cured tobacco had a toxaphene residue greater than 1. ppm. Toxaphene and endrin are insecticides used on cotton.
The residues found on tobacco may be due, at least in part, to drift during application of these insecticides to cotton planted in dose proximity to tobacco fields.
CONCLUSIONS
The U.S. tobacco industry has taken positive steps to make U.S. tobacco acceptable in world markets, and the strong effort has had a marked effect in reducing the residue levels of dtlorinated hydrocarbon insecticides. Except for isolated cases, tobacco farmers seem to have stopped using DOT and TOE. It is possible that some tobacco sampled in 1972 was grown in :1971. or before and stored by the farmer until the time of sale in 1.972. Such tobacco could be a source of pesticide residues in the 1972 samples. Compared with former crops the residue levels of DOT and TOE are now very low, but the imposition of a tolerance of o.1 ppm as proposed by the Federal Republic of Germany (8) would certainly be unrealistic. Sixty-four percent of the flue-cured, 960/o of the hurley, and 83 °/o of the fire and air-cured samples contained DOT + TOE at concentrations between o.1 and 0.5 ppm. In view of recent reports (2, 1.:1, 1.2, 13) showing uptake of DOT and other insecticides by the tobacco plant from the soil and assuming that residues of 0.5 ppm are the result of uptake from the soil, the question remains unanswered as to how long sudt residue levels will persist even without any treatment.
SUMMARY
Average residue levels of DOT + TOE in flue-cured tobacco decreased from 6.1 ppm in 1.970 to 0.85 ppm in 1.972. DOT + TOE residues in hurley also dropped sharply from previous levels. In 1.972 one sample from Kentucky contained 8.1.7 ppm; all other hurley samples were less than 0.25 ppm. DOT + TOE residues also declined in fire-cured and air-cured types; of these samples Tennessee dark air-cured tobacco contained the highest average residue (3.5 ppm of DOT + TOE). In :1972 over 90°/o of the flue-cured samples were positive for toxaphene. Since eadt of our samples was a composite of tobacco from 1.0 farmers, we cannot conclude from this result that 900/o of the individual piles contained toxaphene. Significant amounts of toxaphene were found in other types also; for example, 500fo of the :1972 hurley samples had toxaphene concentrations greater than 0.5 ppm. Average endosulfan levels decreased between 1.970 and 1972 in flue-cured and hurley tobaccos. However, in all of the dark air and dark fire-cured samples from Tennessee endosulfan residues exceeded 5 ppm. Average endrin residues were at or near the low detection limit in all samples except &re-cured and dark air-cured tobacco &om Tennessee; these averaged 0. 
